Glomerular filtration rate is increased in man by the infusion of both D,L-3-hydroxybutyric acid and sodium D,L-3-hydroxybutyrate.
A high glomerular filtration rate (GFR) is often found early in insulin-dependent diabetes mellitus (IDDM). It has been suggested that high circulating glucose, glucagon, and GH levels could play a role in this increase in GFR. On the other hand, patients with IDDM in poor metabolic control also have high circulating ketone body levels. This study was undertaken to determine whether exogenous D,L-3-hydroxybutyric acid at two infusion rates (40 and 30 mumol kg-1 min-1) for 180 min altered renal plasma flow (RPF), GFR, and the excretion rate of total protein, beta 2-microglobulin, and albumin in 11 normal (N) subjects and 11 IDDM patients in whom euglycemia was achieved and maintained using the insulin-glucose clamp technique. RPF and GFR were measured by a priming-continuous infusion of [125I]hippurate and [51Cr]EDTA, respectively. The 40 mumol kg-1 min-1 D,L-3-hydroxybutyric acid infusion increased RPF and GFR in both N and IDDM subjects. Mean RPF increased from 588 +/- 78 (+/- SD) to 706 +/- 129 mL min-1 1.73 m-2 in N and from 671 +/- 101 to 781 +/- 99 in IDDM. GFR increased from 121 +/- 11 to 151 +/- 15 ml min-1 1.73 m-2 in N and from 136 +/- 11 to 191 +/- 16 in IDDM. The filtration fraction also was significantly higher in IDDM than in N during the D,L-3-hydroxybutyric acid infusion. The 30 mumol kg-1 min-1 D,L-3-hydroxybutyric acid infusion increased RPF and GFR to a somewhat lesser extent in both groups. D,L-3-hydroxybutyric acid infusions increased the tubular reabsorption rate of ketone bodies and sodium. The increase in tubular sodium reabsorption rate was correlated significantly to that in the tubular ketone body reabsorption rate. A significant decrease in urinary pH was found during the D,L-3-hydroxybutyric acid infusion. D,L-3-Hydroxybutyrate sodium salt (30 mumol kg-1 min-1) also was infused in 5 of the 11 diabetic patients. A similar increase in GFR and RPF occurred. Both total protein and beta 2-microglobulin, but not albumin, excretion rates increased during D,L-3-hydroxybutyric acid (40 mumol kg-1 min-1) infusion in N and IDDM subjects. D,L-3-Hydroxybutyric acid infusion did not change plasma glucagon, GH, or renin activity.(ABSTRACT TRUNCATED AT 400 WORDS)